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1 
My invention.provides an economical and rapid 
process-for resolving petroleumemulsions, of the 
waterin-oil %ype that are commonly referred  to 
as ç'eù off/' "roily off," "emulsified ofli" etc. and 
which comprise fine droplets of naturally,occur- 5 
ring-wate,or-brines dispersedïn a more or less 
permanëfiç=state .throughot the oiYwhich con- 
stitutèS thecontinuous-phase of the emulsion. 
If alsopreids an:ecbnomical and rapd  proc- 
ess- fe: seóarating emulsi0ns, which hae been- 
preparéïï: ïïder-c5r/trolted conditiorïs from min- 
erai oiti, such ascrùdé 0ff:and relatively:soft' Wa- 
ters br:eak brines C0ntrollèdemulsificati0n 
and Subsequènt dêmulsificati0n-under the cori: 
ditions jUS mentioned are-Of:significant value 15 
in rëmoiïig -. impuriies» particularly- in5rganiC- 
salts, :frbm-pipèline oiL  
Demulsification as contemplated in.the-gresent 
applia-tin includes thë preventivè step of corri- 
mingiiig the demulsifier with the aqueous coin- 20 
ponen::whiCh: Wéuld Or might ' subsequently 
corne elthe.phase Of the emulsion:in the absence 
of- suh :eaitionary- measure.:, Similarly, such 
demulsifler-may be mixedwith thë hydrocarbo-n 
comp0neflt, °_5 
Thedemulsifying agent employed in-the pres* 
ent pr0cess - is an ester salt of a tribasic acid in 
which-!tW(i c-arNoxyl.rdicals appear in ester form:  
and a :sulfo, radical appears in salt. form. Such 
compounds are derived :preferably by reaction be 
30 
tweeri three, types"of reagents; -(a) vater-insol-. 
uble and kerosené-solúble polypropylene glycol - 
ether dêrived :from alcohols -having less- than 
uninterrupted carbon atoms in any single.'radical.  
and generally of a molecular weight range of 50.. 
fo. approximately 3,000; (b) a dicarboxy com- 
pound selected from the class consist-ing of maleic 
acid -(or anhydride), citraconic.acid (or anhy-. 
drideY and.fumaric acid; and (c) an..alkalïmetal 
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ucts; said hydrophile:sythetic. çroducts .being 
characterized by the following formula: 
o  o: 
,o(c;.j;':-(Oc,..o.,  ' . 
in which '. ...:'"..: ..... 
o o 
is the. diValentïadicl 6f n/ uaura.ted: dicar - 
boxy=acid fiéleed fm/thcls c0nsisting 
maleic acid, [maic-:aCid, and ciraco¢: 
and  is a wholenumber ,vaying from 12 fo 80; 
R' is a drocarb radicä.haing less than 8 
carbon-ams;:: and with: the uther proviso .that 
the p01ypr opYiee glyçoiïeher i6 :ï0 
. tion be wa-te-soluble  an kerosene-soluble. 
in the :.boYe :forml::he: ïlf etï. catio  
i .shownas sçUm.whic is ;thÇ cheas and 
e.., a!ka., ruera!' atin;;.súc. Çs. poaçiq (-ma./ 
be .emploed, in the. form oL potassium, bulfi 
çh. obvious cemicL equivalent,  Similarly,. 
mo isulfe çy. ëlyed:ïpStéaf 
dium or. pçtRss:i i.te... TS applies alSo 
a bist pf:wrio.US:çc bse rçvided, of 
course# çht suchbases prior o forming 
aré/aS :baïc aJammOA and that hésifite i 
tol-eÇVents :offs0diumbiSUl e 
The glyool ehers en.be, obtined by  number 
(:. subjeeAthe:moDQdr0 ,OopQund, suoh s 
meçhy,-ehyl or pr0Xl l6hol ç oxropYlti0n 
or (b), prepre-theP01yprgpylege glyoolo obt n 
i oommeri.l!y-:nd; ten sujeot .i o etheriz r 
ion. Vrious monohyolted cornpon#s .: 
bisuèsuch ss sodium bisulfie.or otssi bi-. 40 my- be-:used, sçh .s.Rn looh01, phenol,  phe- 
suit.  / noxyIkD0kor the.ke,frçe .fro/ny .rdicl 
- The preparton of te demulsifng gent iD-  hvng unterrupte.[8 cÇrbon 0ms or more. 
voles 'sUbstnilly to ste: ' (). es/ercion .Suoh. cQmpoundmMbe: reCtd with prQpyene- 
beteen to moles of te polypr0pyleglyool oxide.so.s 0 obin-high:mollRlo0hl eter 
ether,. nd one mole of a dicrboxy oomund &5 °r9l°°let; 
suoh s mleic ydride, nd (b) reotonof, Suit6} / monohdri teIs inolude"the 
suoh ester wih  suitble IMli-meI« bule - usul £ipgiqçhis,ue.h 
suoh, s-soum bisulfit.  ethy.IcohQl propyl .!ÇçiIÇyl loohol, llyl 
ore speoilly then te present inveni0n- s .- lo0h01, hxyl Rlqoh01L e.- Also hee re 
oonceed-çàth s .prooess for bresking peroleum; , oled the, phçno!s suc  .hydroxYeee- d 
emsi0ns of--/he wtr-in-0il  gYpe ohr0erzed--- eEesoL 
by subeoing heemulsion -he cion of  de -- of suchghenols , i. e. he:lieyec a10ohols, 



.yi alcohoI may be used. Other aicohols which 
can be employed include tetrahydropyran-2- 
methanoI and tetrahydrofurfuryl alcohoL My 
preference is to use aliphatic alcohols having at 
least 3 carbon atoms and preferably being water- 
soluble. This includes propyl alcohol, butyI al- 
cohoI, or amyl alcohol. In the case of butyl and 
amyI alcohols some of the isomers are water- 
soluble to the extent that they show solubility of 
a few percent at room temperature. Reference 
to the hydrocarbon group of such alcohols in- 
cludes, of course, the derivatives of tetrahydro- 
pyran-2-methanol and tetrahydrofurfuryl alco- 
hol even though there is an oxygen atom present. 
For the present purpose such radicals act as if 
they were entirely hydrocarbon in nature insofar 
that the presence of the oxygen atom contributes 
no objectionable property. 
The oxypropylation, or for that marrer the 
treatment of such monohydric compounds with 
any a]kylene oxide and partictflar]y ethylene oxide 
and propylene oxide, is well known. Itis prefer- 
ably conducted in the presence of an alka]ine 
catalyst. 
Briefly, then, a monohydric alcohol or other 
monohydric reactant having less than 8 carbon 
atoms in any single radical may be indicated 
thus: I'OH. Reacting such monohydric alcohol 
with propylene oxide the resultant ether lcoho] 
may be indicated thus: 
l'O(CHO) 
If for sake of simplicity .Lhe alcohol selected 
for oxypropylaLion is isopropyl alcohol the com- 
parable derivaLive is indicated Lhus: 
CI-IO (CI-IO) 
It has been pointed out previously that such 
monohydric ether alcohols must be of fairly high 
molecular weight and thus the value of n in the 
two preceding formulas is within, the range of 
approximate]y 12 to 80. My preference.is that 
the molecular weight of the product at this stage 
be within the range of 2000 to 3000. Such ether 
alcoho]s can be obtained by other means which 
are we]l known. For instance, they are com- 
mercially avaflable, polypropylene glycol having 
molecular weights within the range of 1,000 to 
3,000, or even higher. Such products can, of 
course, be etherized with sultable reactants such 
as dimethyl sulfate, diethyl sulfate, methylben- 
zene sulfonate, ethylbenzene sulfonate, propyl- 
benzene sulfonate, or the like, to yield the corre- 
sponding ether alcohoL Other procedures are 
known also such as oxypropy]ation of the chloro- 
hydrin followed by treatment with an alkoxide, 
or conversion of the glycol into an a]koxide, fol- 
lowed by treatment with an organic chloride, 
such as benzylchloride or allylchloride. If is im- 
material how such glycol ethers or ether alcoho]s 
are obtained. 
Previous reference bas been ruade to the use of 
certain monohydric compounds as initial raw ma- 
terials. Examples are aliphatic alcohols such 
as methyl, ethyl, butyl alcohoI, and the like, par- 
ticularly g]ycol ethers obtained by treating 
methyl, ethyl or isopropyl and normal buty] alco- 
bol with 1, 2 or 3, or more moles of propylene 
oxide. Needless to say, these products are equallY 
satisfactory as starting materials and it simply 
means that the oxypropylation step is shortened. 
For that marrer simflar materials are obtain- 
able commercially such as certain low mola] 
methoxy polyethyleneglyco]s as illustrated by 
ethylene glycol monomethyl ether, ethylene glycol 
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monoethyI ether, ethylene g]ycol monobutyl ethe, 
ethylene g]ycol ethylbutyl ether, ethylene glycol 
monophenyl ether, ethylene glycol monobenzy! 
ether, diethylene glyco monomethyl ether, 
5 ethylene gycol monoethyl ether, or diethylene 
glycol monobutyl ether. 
Similarly, products could be obtained ïrom 
butylene oxide except for the expense of this re- 
agent or from a mixture of ethylene and propylene 
lO oxide. Obviously there is a limit to the amount 
of ethylene oxide that can be present for the 
reason that the monohydric compound on oxy- 
propylation shou]d become water-insolubIe at an 
actual molecular weight range of 1,000 fo 2,000, 
15 and in many instances ai less than 1,000. Like- 
wise, if is preferable that the compound become 
kerosene-soluble ai an actual molecular weight 
range of 500 fo 700 on up. The presence of more 
than a few ethylene oxide radicals, of course, pre- 
20 vents water-insolubility and prevents kerosene- 
solubility. The number present can vary, of 
course, with the terminal group and a degree of 
oxypropylation but in most cases would be com- 
paratively small, i. e., less than 10 per molecule. 
25 In most cases, however, one might as well start 
with the initial monohydric material and subject 
if fo oxypropylation. 
1or a number of well known reasons equlp-. 
ment, whether laboratory size, semi-pilot plant 
30 size, pilot plant size, or large scale size, is hOt as 
a rule designed for a particular alkylene oxid. 
Invariably and inevitably, however, or particu- 
larly in the case of laboratory equipment and 
pilot plant size the design is such as fo use any 
35 of the customarfly available alkylene oxlde, l. e., 
ethylene oxide, propylene oxide, butylene oxide, 
glycide, epichlorohydrin, styrene oxide, etc. In 
the subsequent description of the equipment if 
becomes obvious that if is adapted for oxyethyla 
40 tion as well as oxypropylation. 
Oxypropylations are conducted under a wide 
variety of conditions, not only in regard fo 
presence or absence of catalyst, and the kind of 
catalyst, but also in regard fo the rime of re- 
45 action, temperature of reaction, speed of reaction, 
pressure during reaction, etc. For instance, oxy- 
alkylations can be conducted ai temperatures up 
fo approxirnately 200 ° C. with pressures in about 
the same range up fo about 200 pounds per square 
50 inch. They can be conducted also ai tempera- 
tures approximating the boiling point of water or 
slightly above, as for example 95 ° fo 120 ° C. Under 
such circumstances the pressure will be less than 
30 pounds per square inch unless some special 
55 procedure is employed as is sometimes the case, 
fo wit, keeping an atmosphere of inert gas such 
as nitrogen in the vessel during the reactlon. 
Such low-temperature-low reaction rate. oxy 
propylations bave been descr}bed very completely 
60 in U. S. Patent No. 2,448,664, fo H. R. File et al., 
dated September 7, 1948. Low temperature, low 
pressure oxypropylations are particularly de- 
sirable where the compound being subjected fo 
oxypropylation contains one, two or three points 
65 of reaction oniy, such as monohydrlc alcohois, 
glycols and triols. 
Since low pressure-low temperature reactlon 
speed oxypropylations require considerable ime, 
for instance, 1 fo 7 days of 24 hours fo each fo 
70 complete the reaction, they are conducted as a 
rule whether on a laboratory scale, pilot plant 
scale, or large scale, so as fo operate auomati- 
cally. The prior figure of seven days applies es 
pecially fo large-scale operations. I bave used 
75 conventional equipmen wlth two added auto- 



.inac {eatures; (a) a solenoid controlled, valve 
wl]icl] l]ut off tl]e pr0pytene 0xide in evmt tha 
' le lemperalure gels ouside a predetermined and 
set range, for instance, 95 ° to 1.0 ° C., and (b) 
:another solenoid valve which shuts off the pro- 
pylene oxide (or for that marrer ethylene oxide if 
it is being used) if the pressure gets beyond a 

...... eductor tubé>oing.,-to the bottom of the...c6ii-' 
atner o a o permit. llohar61n6: oI l,l'lcnc 

oxide in the liquid, phase to the autoclave. A 
bomb having a oapacity of-about 60 pounds was 
 5 used in connection with the 15-gallon autoclave. 
Other conventional equipment .consists,.of course, 
of the rupture disc, pressure gauge,, sight feed 

predetermined range, such.as 25 to 35 pounds. - glass, thermometer .connection forrdtrogen for 
. Otherwise,. the equipment is substantially the  pressuring-bomb, etc.., The bomb waa placed on 
saine as is commonly employed for this purpose 10- a scale durirg use. - The connectionsbetweC the 

-. where the pressure of reaction is higher, speed 
of reaction is higher, and time of reaction is 
much shorter. In such instances such automatic 
controls are not necessarfly used. 
Thus, in preparing the various examples I 
:. have round it particularly advantageous to use 
. lab0ratoy equipment or pilot plant which is de- 
.signed.t0 permit continuous oxyalkylation wheth- 
:. .,er. if be .oxypropylation or oxyethylation. With 
.. certain obvious changes the equipment can be 
used also to permit oxyalkylation involving the 
use of glycide where no pressure is involved ex- 
" Cept th e vapor pressure of a solvent, if anY, which 
may have been used as a diluent. 
As previously pointed out the method of using 
propylene oxide is the saine as ethylene oxide. 
This point is emphasized only for the reason that 
the apparatus is so designed and constructed as 
to use either oxide. 
The oxypropylation procedure employed in the 
.. preparation of the oxyalkylated derivatives has 
been uniformly the saine, particularly in light of 
the fact that a continuous automaticatly-con- 

b0mb and the:autoclave were flexible: stainless 
steel hose or4ubing so that continuous weighings 
could be ruade v¢ithout breaking or making any 
connections. This applies, also to thenitrogen 
15 line, which was used to pressure, the bomb reser- 
voir. To theextent that it- was .required,. any 
' other usual conventional procedure or addition 
which provided greater safety was used«o course, 
, such as safety glass protective screens, etc. 
20 Attention-is..directed again fo .what has. been 
said previously.in regard to automaticcontrols 
which shut off .the propylene oxide .in event .tem- 
perature o.reaction passes out.of thepedeter- 
mined range or.if pressure in theautoclave passes 
25 out.of predetm-mined.range. 
 With this particular arrangement pactically 
all oxypropylations become uniform in. that the 
 reaction temperature was held .within. a few de- 
grees of any -selected -point, for. instance, if. 105 ° 
3O C. was selected as the operating-.temperature the 
maximum point would, be af the-most .110 C. or 
11 .° C., and the -lowergoint .would.be.95° or.pos - 
 sibly 98 ° C..-Similarly,. the pressure v¢as.held at 

 .cedure the autoclave was a conventional auto- 
clave made of stainless steel and having a capac- 
ity of approximately 15 gallons and a working 
. .pressure of one thousand pounds gauge pressure. 
 ...: :This pressure obviously is far beyond any require- 
.... ment as far as propylene oxide goes unless there 
is a reaction, of explosive violence involved due 
..to accident. The autoclave was equipped with 
.. -the conventional devices and openings, such as 
the variable-speed stirrer operating at speeds 
i .- fr0m 50 R. P. M. to 500 R. P. oE.; thermometer 
well and thermocouple for mechanical thérmom- 
.. : eter; emptying ourlet; pressure gauge, manual 
. .vent line; charge hole for. initial reactants; at 
least one connection for introducing the alkylene 

tr011ed procedure was employed. In this pro- ,, approximately 30.. pounds..within a5,-pound 
35 variation one way or.the other, but mighk drop 
 to practically zero, especiallyï where no. solvent 
- such as xylene is employed. The-speed,of reac- 
,- tion was comparatively slow. under such condi- 
- tions as compared-with oxyalkylations at 200 ° 
40 C.. Numerous reactions-were conducted in.which 
-the time-varied from one day (24 .hours)-up to 
three days (72 hours), for completion,of .the final 
- member of a series. In.somi.instances thi reac- 
. tion. may taki.placi in- considirably, less.time, 
45 i.e., 24 hours or less, as far as a partialoxypropyl- 
ation is. concerned.. The minimum-rime record- 
ed was about a ..3-hour period in. a single step. 
 Reactions indicated as being comPlete in 10 
 hours may- have :been complete in a lesser .period 
oxide, such as propylene oxide or ethylene oxide, 0 of .time in .iight of the automatic equipment. 
 to the bottom of the autoclave; along with suit- : employed. -This aPplies alsov¢here the.reactions 
able devices for both cooling and heating the .- were complete in a shooter period of .time, for 
autoclav,e, such as a cooling jacket, and, prefer ....... instance, 4-to 5 hours. In the-addition of. pro- 
ably, COflS in addition thereto, with the jacket so  - pylene oxide,, in. the autoclave equipment:as far 
 ..arranged that it.is suitable for heating with steam 5 as .possible the.valves .were set so all the pro- 

or cooling with water and further equipped with ...... pylene oxide if fed, co_ntinuously v¢ould be added 
.elecrical heating.devices. Such autoclaves are,- at a rate so that the predetermined-amount 
of course, in essence small-scale eplicas of the .. would, react within the flrst. 15 hours of the 24- 
usual conventional autoclave used in oxyalkyla- hour period or .two-thirds of. any. shorter period. 
tion procedures,. In some instances in explora- {}0-This meant that-if the reaction was. interrupted 
tory preparations an autoclave having a smaller   automatically for a..periodoftime .for pressure 
!.çapacity, for instance, approximately 3/2 liters .... todrop'or.temperature to..drop the,predeter- 
in one case and about 1% gallons in another case, .mined .amount of. oxide, would stilLbe .added in 
was used .... most instances, well  within the predeermined 
.... Continuous operation, or substantially continu- {}5 -.rime .period..- Sometimes v¢here the addition was 
ous operation, was achieved by the use of a sepa-  a comparatively, small amount in a.-10-hour 
ratecontainer .to holl the alkylene oxide being period there would be anunquestionable.speed- 
employed, particularly propylene oxide. In con- ing up of the reaction, by simply repeating the 
junction with the smaller autoclaves, the con- examples and using 3, 4 or 5 hours instead of 
tainer consists essenially of a laboratory bomb 70 10 hours. -  
having -a capacity of about one-half gallon, or When operating at a comparatively high tem- 
somewhàtin excess thereof..In some instances a - .... p.erature, fo instance,..between 150_:.to 2}0 o C., 
-. larger.bomb was-used,, to vit, one having a ca- . an unreacted alkylene oxide .such as, propylene 
.:-.-:paci*,y .of -about- one ..gallon. This .,bomb was _,.:.-.oxide,.makes.its. presence felt intheAncr_ease in 
;z..':i-e-cuiPped also,-with anànlet :oï charging, and an ,$ .pressure .or the.-c.o.nsistency_ of a:.high¢rpressure. 



HoWever, af a low enough temperature if may 
happen that the propylene oxide goes in as a 
liquid. If so, and iï it remains unreacted there 
is, of course, an inherent danger and appropriate 
steps must be taken to saïeguard against this 5 
posslblllty; if need be a sample mnst be with- 
drawn and examined for unreactedpropylene 
oxide. One obvions procedure, of course, is to 
oxypropylate ai a modestly higher temperature, 
for instance, at 140 ° fo 150 ° C. Unreacted oxide 10 
affects determination of the acetyl or hydroxyl 
value of the hydroxylated compound obtained. 
The hlgher the molecular weight of the com- 
pound, i. e., towards the latter stages of reac- 
tion, the longer the rime required fo add a given 15 
.:amount of oxide. One possible explanation is 
that the molecule, being larger, the opportunity 
for random reaction is decreased. Inversely, the 
lower the molecular weight the faster the reaction 
takes place. For this reason, sometimes at least, 20 
increaslng the concentration of the catalyst does 
not appreciably speed up the reaction, par- 
ticularly when the product subjected to oxyal- 
kylation has a comparatively high molecular 
weight. However, as bas been pointed out pre- 25 
viosly, operating af a low pressure and a low 
temperature even in large scale operations as 
much as a week or ten days' rime may lapse to 
obtain some of the higher molecular weight de- 
rivatives from moi%ohydric or dihydric materials. 30 
In a number of operations the counterbalance 
cale or dial scale holding the propylene oxide 
bomb was so set that when the predetermined 
amount of propylene oxide had passed into the 
reaction the scale movement through a rime op- 35 
erating device was set for either one fo two hours 
so that reaction continued for 1 to 3 hours after 
the final addition of the last propylene oxide 
and thereafter the operation was shut clown. 
This particular device is particularly suitable 40 
for use on larger equipment than laboratory size 
autoclaves, to wit, on semi-pilot plant or pilot 
plant slze, as well as on large scale size. This 
final stirring period is intended fo avoid the 
presence of unreacted oxide. 45 
In this sort of operation, of course, the tem- 
perature range was controlled automatically by 
either use of cooling water, steam, or electrical 
heat, so as to raise or lower the temperature. 
The pressuring of the propylene oxide into the 50 
reaction vessel was .also automatic insofar that 
the feed stream was set for a slow continuous 
run which was shut off in case the pressure 
passed a predetermined point as previously set 
out. AI1 the points of design, construction, etc., 55 
were conventional including the gases, check 
valves and entire equipment. As ïar as I am 
aware at least two firms, and possibly three, spe- 
cialize in autoclave equipment such as I bave em- 
ployed in the laboratory, and are prepared to 60 
ïurnish equipment of this same kind. Similarly 
pilot plant equipment is available. This point is 
simply made as a precaution in the direction of 
safety. Oxyalkylations, particularly involving 
ethylene oxide, glycide, propylene oxide, etc., 65 
should hot be c,onducted except in equipment 
specifically designed for the purpose. 
EXAMPLE la 
The monohydric compound employed was iso- 70 
propyl alcohol which was substantlally anhydrous. 
In the initial oxypropylation this material was re- 

8 
gallons or a5out 120 pounds of reactiïn 
The speed of the stirrer could be varied from 
150 to 350 1%. P. M. 3 pounds of isopropyl 
alcohol was charged into the autoclave along 
with one pound of sodium hydroxide. The re- 
action pot was flushed out with nitrogen. The 
autoclave was sealed and the automatic devices 
adjusted and set for injecting 58 pounds of pro- 
pylene oxide in ï hours with an allowance of 
another hour for stirring to insure completeness 
of reaction. The pressure regulator was set for 
a maximum of 35 pounds per square inch. This 
meant that the bulk of the reaction could take 
place, and probably did take place, ata compara- 
tively lower pressure. This comparatively low 
pressure was the result of the fact that consider- 
able catalyst was present. The propylene oxide 
was added af the rate of about 8 pounds per hour. 
More important, the selected temperature range 
was 205 ° to 215 ° F. (about the boiling point of 
water). The initial introduction of propylene 
oxide was not started until the heating devices 
had raised the temperature to about the boiling 
point of water. Af the completion of the reaction 
the molecular weight, based on a hydroxyl value 
determination, was ï23 compared with a theo- 
retical molecular weight of 1220. 
The final product was water-soluble or dis- 
persible in xylene but not soluble in kerosene, 
or at least the bulk of the compound was not solu- 
ble in kerosene. 
This batch of 61 pounds, except for a small 
amount withdrawn as a sample, was divided ,into 
5 equal portions and subsequently subjected to 
ïurther oxypropylation as described in Examples 
2a fo 6a inclusive. 
EXAtVIPLE 2a 
Ir this instance a 5-gallon autoclave was used 
instead oï a 15-gallon autoclave. The equipment 
and design of the 5-gallon autoclave was the same 
as that of the 15-gallon autoclave. 
The saine procedure was employed as in Ex- 
ample la, preceding, except that the initial re- 
actant was 12.2 pounds of the oxypropylated de- 
rivative described as Example la, preceding. To 
this mixture there was added 4 ounces of caustic 
soda. The rime period was approximately 1'/2 
hours with an added 45 minutes for stirring. The 
amount of oxide added was 11.6 pounds. 
The molecular weight, based on hydroxyl value, 
was 1060, compared with a theoretical molecular 
weight of 2380. 
The conditions of temperature and Pressure 
were substantially the same as in Example la, 
preceding. The product was water-ioluble, 
xylene-soluble and kerosene-soluble. This state- 
. ment applies also to the next ïour examples and 
will not be repeated. 
Incidentally, the appearance of all these prod- 
ucts varied from rather viscous, colorle or 
straw-colored compounds, to others having an 
amber tint. Those of t]ae highest molecular 
weight would hardly flow at ordinary tempera- 
ture or at least were rather viscous. For con- 
venience, I have stored samples in wide-mouth 
cans. Thls applies to all the various samples 
hereln descrlbed and this statement will not be 
repeated. 
EXAiVIPLE 3a 
The same procedure was followed as in 
ample 2a, preceding, i. e., the initial charge was 

acted with propylene oxide in the ratio of g0 moles 12.2 pounds of the product identifled as Example 
of propylene oxide for one mole of the alcohol, la, preceding. The amount of propylene oxide 
The autoclave employed had a cpaclty of 15 75 added was 23,2 Iound., The amount o alkline 
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catalyst added was 6 ounces. The oxypropyla 
tion in this particifla, instance and. in .the 
mainïng three examples, was conducted in the 
20-gà]lO-.autoclave.. The rime period %vas 4 
hours ïor the addition of the propylene oxide 5 
and the product was stirred for one hour after 
completion of the reaction. The final product 
showed a molecular Weight, .bsed on hydroxyl 
value, of 1570 compared with a theoretical molec- 
ular:weight-0f 3540. The conditions of rem- 10 
perature and pressure were all the same as in 
the previoUS examples and, as a matter of fact, 
apply to all the subsequent examples in this 
series, i. e., Examples 4« through 6, so this 
information will net be rePeated.. 15 
EXA/VIPLE 4g. 
The initial reactant was the same as in the 
two preceding Examples 2g and Sg, i. e., 12.2 
poundsof the product identified as Example lg, 20 
precèding«.The amount of propylene oxide 
added %vas 34 pounds. The amount of alkaline 
catalyst employed was 9 ounces. The time re- 
quired to add the propylene oxide was 4/2 hours 
withan allowance of 1/2 hoursfor stirring to in- 25 
sure .completion of reaction. 
The molecular weight, based on hydroxyl 
number determination was 1813 compared with 
a tIeoretical molecular weight of 4700. 
EXAIVIPLE 5« 80 
The same procedure was followed as in Ex- 
amples 2g,.Sg and 4g, preceding. The initial re- 
actant was 12.2 pounds of the material previous- 
ly identifled as Example lg. The araount of pro- 85 
pylene/oxide added .was 46.4 pounds.. The 
amount_of catalyst added was 12 ounces of caus- 
tic soda. The rime period for introduction of the 
oxide -was 6/2 hours and the reaction mass was 
stirred for another h0ur to insure completion of 40 
reaction.. 
The final product stiówed a molecular weight 
based ón hydroxy number of 2200 compared with 
a thèorètical molecular weight of 5860. 
EXA1VIPLE 6a 45 
The saine procedure was followed as in Ex-  
ample, 5a, preceding. The initial reactant was 
12.2 .pounds of the product identified as.Example 
la, pçeceding. The amount of propylene oxide 50 
added-was 58-pounds. -The amount of catalyst 
was one pound-of caustic soda. The propylene 
oxide was added in a 7/2 hour period .with 
hours .added for stirring to insure completeness. 
of reactionl The molecular weight oï the prod- 55 
uct, hased on a hydroxyl value determination, 
was 2460, and based on a theoretical molecular 
weight ït was 7020. 
The same procedure was employed in connec- 
tion with other monohydric compounds, such as 60 
N-butanoI and N-hexanol. The characteristics 
of the pr0ducts were the saine except that there 
may'have beena slight difference in that in the 
first State the product showed a trifie less water- 
solubility and-a little greater xylene-solubility 65 
than in Example-la. 
Particular reïerence is made to comparable 
Exarnple Tá derived ïrom butànol and Example 
13a derived from hexanol, as noted-in ïollowing 
Table-1.- Table ïl includes data in regard to.Ex- 70 
amplesla throgh-6a, and also Examples 7a 
through 12a derived from N-butanol and Ex-. 
amples' 13a-through tSg derived from N-hexanol. 
In the f011owing table all examples were con- 
ducted in exactly.the saine molal .rati0s in the75 

first series, the 0nly difference being as ïollows: 
In the case oï butanol the initial reaction in- 
volved 3.7 pounds of butanol instead oï 3 pounds 
as inthe cas e of isopropanol. The initial re- 
action mass was broken into five parts of ap- 
proximately 12.4 pounds each instead of 12.2 
pounds as in the series above described. The 
amount of oxide added,, the amount of catalyst 
added, the time ïactor, temperature factor, pres- 
sure factor, etc., were all substantially.identical 
within ability to repeat two series as in the ase 
of EoEamples la through 6a. 
The same-slight modification applies to Ex- 
amples 13a through 16a. In other words 5.1 
pounds.of hexanol were employed instead oï 3 
pounds of isopropanol. Simflarly, this initial 
oxypropylation vas broken into five parts oï ap- 
: proximately 12.6 P0unds each which was em- 
 ployed instead of the 12.2 pounds in the first 
series, and 12.4 pounds in the second series. 
Here-_again -all the conditions of oxypropylation 
were substantial!F-.t!e same as in series la 
through 

Table 1 

Initial 
Example No. 1V[onohydric 
Compoud 
la .......................... IsopropanoL 
2a ............................... do2 
3a ................................ do ....... 
4a ............................... do ....... 
Sa .............................. 2do 
6 .... - ............................ do ....... 
7a .......................... l-butanol__ 
8a .... " ............................ do ....... 
Oa ................................. do ....... 
lOa .............................. do ....... 
11 .............................. do ....... 
12a .............................. do ....... 
13« ......................... 1-hxanol.__ 
14 ............................... do ....... 
1Sa ................  ..... -- ....... do ....... 
16 ......  ....................... do ....... 
17 .............................. do ....... 
18q ............................. do ....... 

Theo- 
retical 
Weight 
I, 220 
2, 380 
3, 540 
4, 700 
5, 860 
7, 020 
1,234 
2, 39 
3, 554 
4, 714 
5, 874 
7, 034 
I, 262 
2, 422 
3,582 
4, 742 
5, 902 
7,062 

olecular 
Weight 
Based on 
Hydroxyl 
Value 

723 
I, 060 
1, 570 
I, 813 
2, 200 
2, 460 
695 
1, 010 -  
1,423 
1,740 " 
2, 050 
2, 210 
736 
1,050 
I, 510 
I, 620 
I, 755 
1,985 

Although caustic soda was used in the above 
oxypropylati0n needless to say any other suit- 
able catalyst, such as sodium methylate, caustic 
potash, or the like, could have been employed 
equally satisïactorily. 
Speaking of insolubility in water or solubility 
in kerosenesuch solubility test can be ruade sim- 
ply by shaking small amounts of the materials in 
a test tube with water, for instance, using 1% to 
5% approximately based on the amount oï water 
present.. 
Neediess to say, there is no complete conver 
sion oï propylene oxide into the desired hydroxy- 
lated compounds. This is indicated by the fact 
that the theoretical molecular weight based on 
a statistical average is greater than the molecu- 
lar weight calculated by usual methods on basis 
oï acetyl or hydroxyl value. Actually, there ïs no 
completely satisïactory method for determining 
molecular weights of these types oï compounds 
with a high. degree oï accuracy when the molecu- 
lar weights exceed 1,000 or 2,000. In some in- 
stances the acetyl value or hydroxyl value serves 
as satisïactorily as an index to the molecular 
weight as any other procedure, subject to the. 
ubove limitations, and especially in the higher 
molecular weight range. If any difficulty is en- 
countered in the .manufacture of the esters the 
stoichiometrical amount of acid or acid .com- 
pound .should be £aken which .corresponds4o the 
indicated acetyl or/hydroxyl value« This matter. 
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Il 
bas been discussed in the literature and is a mat- 
ter of common knowledge and requires no fur- 
ther elaboration. In fack if is illustrated by 
some of the examples appeaing in the patent 
previously mentioned. 
In order fo afford an opportunity for compari- 
son with the saine compounds prepared from 
poiypropylene glycol instead of polypropylene 
glycol ethers if bas been considered advantageous 
to select su'ch ethers which correspond in molecu- 
lar weight to some of the readily available poly- 
propylene glycols. This is particularly true in 

10 

12 
sulfite begins fo decompose af about 100 ° C. and 
this reaction must be conducted ai a suitable 
temperature untii the sodium bisumte bas com- 
bined. Thereafter, the xylene can be distflled 
over in the usual manner, removing any water 
with if and all the xylene can be removed by dis- 
filiation, particularly vacuum distillation. 
The same procedure was followed in connection 
with a number of additional examples, all of 
which are illustrated in the following table which 
gives the reactants, amounts employed, tempera- 
ture of esteriflcation, etc. 

Tale 2 

Kind and Mol. 
Ex. No. Wt. of p. p. g. 
Ether Used 
lb ...... I Propyl. 2070 .... 
2b ...... ' Propyl. 770 ...... 
3b ...... Propyl. 1070 ..... 
4 ...... Propyl. 2570 ..... 
5b ...... : Propyl. 1570 ..... 
6b ...... PropyL 2070 ..... 
7b ...... Propyl. 770 ...... 
8b ...... Propyl. 1070 ..... 
9b ...... Propyl. 2570 ..... 
10b ..... Propyl. 1570 ..... 
llb ..... MethyL 2040 .... 
12b ..... Methyl. 740 ..... 
13b ..... Mothyl. 1040 .... 
14b ..... Methyl. 2540 .... 
15b ..... Methyl. 1540 .... 
16b ..... Methyl. 2040 .... 
17b ..... Methyl. 740 ..... 
18b ..... Mothyl. 1040 
19b ..... Methyl. 2540 
20b ..... Methyl. 1540 .... 

Amt. 
Used 
(grs.) 

Dicarboxy 
Reactant 
311 Maleic Anhyd. 
121 ..... do ......... 
161 ..... do ......... 
381 ..... do ......... 
236 ..... do ......... 
311 Gitrac. Anhyd. 
121 ..... do ......... 
161 ..... do ......... 
381 ..... do 
236 ..... do ......... 
307 Maleic Anhyd. 
117 ..... do ......... 
157 ..... do ......... 
377 ..... do ......... 
232 ..... do ......... 
307 Gitrac.-mhyd. 
117 ..... do ......... 
157 ..... do ......... 
377 ..... do 
232 ..... do ......... 

Amt. 
(s.) 

Xylene 
(c. c. m.) 

8 50 
8 45 
8 45 
8 60 
8 50 
9 50 
9 45 
9 45 
9 60 
9 50 
8 50 
8 45 
8 45 
8 60 
8 5O 
9 50 
9 45 
9 45 
9 60 
9 50 

Ester- 
ification 
Temp. 
(°C.) 

Ester- 
iflca- 
tion 
rime 
(hr.) 

4 
4½ 
4N 
4N 

Sod. 
Btsul- 
rite 
(grs.) 

Reac- 
tion 
T9mp., 

80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
80-95 
89-95 
8O-05 

acon 
Time 
(H.) 
4 
4 
3 
3¼ 
3¼ 
4 
4 
4 
4 
4 
4 

regard to the methyl ethers and the propyl ethers. 
The procedure is fllustrated by the Iollowing 
example. 
EXA1V£PLE lb 
In a reaction fiask there were placed 8 grams 
of maleic anhydride, 311 grams of the propyl 
ether of a polypropylene glycol corresponding to 
polypropylene glycol 2025. The molal ratio was 
two moles of the glycol eer to one mole of the 
anhydride. Approximately 1% of toluene su!- 
foni,c acid was added, based on the weight of the 
glycol ether. In this instance three grains of the 
sulfonic acid were used. There was added also 
50 cc. of xylene. Heat was applied and refiuxing 
permitted to continue for about 3 /2 hours. The 
maximum temperature during the reflux period 
was approximately 145 ° C. The amount of water 
which distilled over was about 1 c. At the end 
of the reaction period there was still a slight 
aidity due fo the uncombined maleic acid radi- 
ca2s and the presence oï the acid catalyst. A 
small amount of 30% aqueous caustic soda was 
added until suflicient had been introduced to 
neutralize the acidity present. After this adjust- 
ment, 8 grams of powdered sodium bisulfite were 
added. Apparently enough water had been added 
to dissolve at least part oï the sodium bisulflte 
so that further addition of water was hot re- 
quired. Needless to say, if no caustic soda solu- 
tion was added to neutralize the cidity, then a 
little water should be added to dissolve at .least. 
part or ail of the sodium bisulfite so as to give a 
saturated solution. The reaction mixture was 
stirred and heated for three hours. No further 
effort .was made fo bave any reflux take place 
during this stage of the reaction for the obvious 
reason that if water were removed and if sodium 
bisulfite were anhydrous there would be little or 
no opportunity for a reaction period. This is 
also necessary ïor the reason that sodium 

In the above table the kind of ether is indicated 
by the characterizing radical, i. e., propyl or 
methyl. The actual ether alcohol was, of course, 
the corresponding polypropylene glycol ether, 
40 i. e., either the propyl ether or the methyl ether 
and the figure indicates the molecular weight 
which in a general way corresponds to molecular 
weight of available polypropylene glycols, i. e., 
polypropylene glycol 20.25, polypropylene glycol 
725, polypropylene glycol 1025, polypropylene 
45 glycol 2525, and polypropylene glycol 1525. As 
previously pointed out these ethers, and for that 
marrer the corresponding glycols, represent co- 
generic.mixtures whose statistical average molec- 
ular weights are the particular weights indicated. 
5O 
Reference in the table is, of course, to the 
droxyl value molecular weight for the obvious 
reason that this is the basis for calculatlng the 
amount of reactants required. 
In all instances a small amount of 30% caustic 
55 
soda solution was used as in the more complete 
description of Example lb, and also an amount 
oï toluene sulfonic acid approxlmatlng 1% of the 
weight of the glycol ether, or slightly less, was 
60 used in the esteriflcation stop. A larger amount 
should hot be used because there may be decom- 
position of the glycol ether. Smaller amounts 
can be used, for example, 1/2 % or % % based on 
the amount of glycol ether provided, however, 
65 that the esteriflcation rime is extended. 
The products obtained are comparable to the 
initial glycol ether in appearance, etc., i. e., usual- 
ly they are an amber color or at least of a slight 
straw color, and oïten somewhat thicker than the 
70 original glycol ether. This description applies of 
course, to materials after the removal of the sol- 
vent, i. e., the xylene. For use as demulsiflers 
there is no need to remove the xylene and if may 
remain behind. Obviously other liquids than xy- 
75 len_e _ma.y be used in esteriflcation procedure. 
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H0wëë:, ïï .the b0iling -.Pint -i any ïgter tïmï :ç 
xylei  fliére is danger"ttiat-dëc0mP6ltiïmrïiy : i: 
take place unless the amounoï sù]ï0ni6 ïCiffiS  
reduced. Other catalysts such as a small amount   
of dy hydrochloric acid can be-used but tiap - 5 
pears less desirable than the sulfonic acide-Need - ç 
less t0say, the caustic soda solution Used' neu- 
tralizes .the sulfonic acid catalyst presentï: :::: 
The equipment used in- esterificai0 poce.d-d'e-: 
is a resin pot of the kind descfibed in U. .S.: Pgç :0 

phac R16ohoisi such as mèthyl alcohol ethyl al  
coholi-:denatured alcohol, pl:opyl alcohol, butylal- 
cohoL:hexytalcohol, octyl alcohol,-etc., may be '- 
emplbYed as diluents Miscellaneous solvents 
such.-as pi/le off, carbon tet¢achloride, sulfur 
dioxide extract obtained in the refining of petro- 
leum: etc., may be employed as dfluents. Similar- 
ly, the material Or materials empl6yed as the de- 
mulsiÏing agent-oÏ my process may be admixed 
witlï one or more oÏ the solvents customrily used 

ent No. 2,499,370, dated March 7, 1950, to De  in connection with convertional demulsffying 
Grootë'ar/d Keiser. Any conventi0nal: quipment: _ agent& Morëover, Saidmaterial or materials i=nay 
can bCud, either on a small scale, pilot plant '  be used lone or in admixture with other guit 
scalë, b làrger scale, able well-knwn Clásses 0fdemulsifying-agents. 
In the various examples lreceding .on!; -or  'i8 It is Wéll known tht conventional demulsify-- 
glyc01 ether bas been Used inthe_se casçs.: Actual  :-:. ing agents  may be used in a Water-soluble form, 
ly there is no reason why one may hot use two or in-anoff=soluble form, or in a form exhibiting-: 

different glycol ethers, ïor instance, an equimolar 
mixture oï two glycol ëthers, one ïor example 
having a moleEular weight oï 2000 and tlïe other 20 
3000; or one having a molecular weight oï 1500 
and the other 2500. Actually these glycol ethers 
are cogeneric mixtures at each selected molelar'  
weight. If one does make a mixture oï the kind 
here described actually three types oï coin-25 
pounds will appear, one type in which both car- 
boxyl radicals oï.the polycarboxy acid are joined 
with-the higher glycol etlier, one type where b0th 
carbbXyl.are joined withtle 10wer nïolëcular 
weiglt gc0i ether, and oie type Whee one Ca- 30 
boxyï fS united to a higher molecular wëight 
glyc.!ïethe_ç,-and the ortier brie to a lower mo!ec- 
ular weight glyc01 ettier. 
Other vïriations are obviou]y possiblë by 
ing diferent ralicals in the theb Positions,/suc h 35 
as methyl glycol ethers or propyl glycol ethers. 
For ëample, the saine dicarboxy reactnt can 
be used» such as maleic anhydide United witlï 
diffekënt-ethers of the Saine lycol, ï0 instrCè, 
the gWO previousiy mentioned,. Or thè differen-40 
ether groups might be ]oined t6 glycolbf diffeéhtZ 
molecular weights. 
The poduct soobtained ae pecu!iar (a in: 
soïa that there is hot present any ralical hàv: 
ing 8 br more uninterruptedcárbon atoms, and 45 
(b) the compounds are hot particulàry effecGvë " 
as surïace:active agents in the ordinary sense due 
either to the large molecula size or-the absence 
of a hydrophobe radical of the kiïd prevï0usl 
referred fo, or for some other reason whicti iS..ob- 
scure. The chmical comp0unds heein employed . 
as demulsifiers bave molecular weights varying 
ïrom more than 1000 up to several th0usands  for 
instance, 5000, 6000, or 000, and yet contain only 
one-sulïo radical. Utility of such compounds ïor 
industrial uses is rather unusual. They are no 
effective emulsifying agents, but are valuable s 
an additive or a promoter oï emulsions. These 
compounds also bave hydrotropic property and 
serve as common solvents in the preparation oï 
micellar solutions. It is to be noted that they 
are ïree ïrom terminal carboxyl radicals and thus 
differ ïrom reagents obtained, ïor example, by 
treating 0ne mole oï a high molal polypropylene 
glycol with 2 moles oï a dicarboxy acid. It is 
probable these reagents, due to their peculiar 
structure and their peculiar solubility character- 
istic; will fir/d utility in otherfleldS of aPplia  
tionfi0w unknown. 
Conventional demulsifying agents emploët"irï 
the tëatment oï off-field emulsions are fised"as 
such,-or aïter lilution With n Suitable s01ven't, 
sucH,as wate, petroleum hydr0cdrb0ns, such-S 
benzen-e, toluene, xylenë, tàr acid "oil, Cresol; 
anthracene off, etc. Alcohols, particularly ali- 

both off- and-water-solubility. Sometimes they  
maybe used in si-form Wliich exhibits relàtivelY ' " 
limied oil-so!Ubfiiy. ttowever, since such re--.' 
agents are ïrëquently usedln a ratio ofl to 10,000  
or 1 to 20,000., or 1 to 30;000, or even'l to 4o,ooo,or 
1 to 5o,0o0 asïn desalting practice, 'such an ap- 
parent insolubflity in off and water is hot signifl:, 
cant 5ecaue sidxeagents ùndoubtedly bave solu»-- 
bflity withifi such concentratïons. Thissame ïact 
is true in:regard to the material or materials ëm -- . 
ployed aS- the demulsiïying agent oï my pkocess.- 
In pracicing my process for resolving petr0-.- 
leumëmulsi0ns of the Watèr-in-oil type, a treat- " 
ing agent.6r demulsffying agent of the kind above. 
described is brought into contact with or caused ..... 
to act .upon tlie emulsion to be treated, ïr any " 
of the-vari0us apparatus now generally Used 
resolve or break petroleum emulsions with 
chemical reagent, the above procedure being uséd 
alone or'in combination with other demulsifying 
procédure, such as the electrical dehydration 
proces. 
One. type oï procedure is fo accumulate a vol- - 
urne of emulsifiedoil in a tank and conduct 
batch treatment type of demu]sification proc- " 
dure fo recover clean off. In this procedure the 
emulsion is admixed with the demulsifier, for 
example by agitating the tank oï emu]sion and 
s]ow1F dripping demu]sifier into th emulsion. 
In some Cases mixing is achieved bF heating the 
emulsion while dripping in the demulsifier, de 
pending upon the confection currents-in the 
emulson to produce satisfactory admixture. In 
a third modification oï this type oï treatment a 
circtfiting pump withdraws emulsion ïrom, e. g., 
the bottom or the tank, and reintroduces if into 
the top oî the tank, the demulsifier being added, 
ïor example, ai the suction side of said circu]at 
ing pump. 
In a' seconïl type of treating procedure, the de- 
mulsifier is introduced ino the well fiuids at the 
well-ead or at some point between the well-head 
gnd the final off storage tank, by means of an 
adjusab]eproportioning mechanismor propor- 
tioning pump. Ordinarfiy the flow of fluids 
through the subséquent.line s and flttings suffices 
to produce the desired degree of mixing of de- 
mulsifier and emu]sion, although in some in- 
stances additional mixing devices'may bë in 
troduced into the fiOw system. In this general: 
procedurë, the system may include värious me- 
chanical devices fbr Wthdrawing' free water,  
separating entrained Water, or accomplishing 
quiescerit settling of the cliemicalizeïl emulsiom" " 
Heatifig deYices may likewisebe incorporated'in " 
any of the trëating lJrocedflres described 'herein: ...... 
A third typé of aPpliCation (down:the-hble) f 
demdisiïfler t ' emUlsi6n"s:: fo introlùc'ëth 
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mulsifier either periodically or continuously in 
diluted or undiluted form Into the well and to al- 
low it to corne to the surface with the well fluids, 
and then to flow the chemicalized emulsion 
through any desirable surface equipment, such as 
employed in the other treating procedures. This 
particular type of application is decidediy useful 
when the demulsifier is used in connection with 
acidification of calcareous ofl-bearing strata, 
especially if suspended in or dissolved in the acid 
employed for acidification. 
In all cases, it wfll be apparent ïrom the ïore- 
going description, the broad process consists sim- 
ply in introducing a relatively small proportion of 
demulsifier into a relatively large proportion of 
emulsion, admixing the chemical and emulsion 
either through natural fiow or through special 
apparatus, with or without the application of 
heat, and allowing the mixture to stand quiescent 
until the undesirable water content of the emul- 0 
sion separates and settles from the mass. 
The following is a typical installation. 
A reservoir to hold the demulsifier of the kind 
described (diluted or undiluted) is placed at the 
well-head where the effluent liquids leave the 5 
well. This reservoir or container, which may vary 
from 5 gallons to 50 gallons for convenience, is 
cormected to a proportioning pump which injects 
the demulsifler drop-wise into the fiuids leaving 
the.well. Such chernicalized fluids pass through 
the fiowline into a settling tank. The settling 
tank consists oï a tank of any convenient size, for 
instance, one which will hold amounts of fluid 
produced in 4 to 24 hours (500 barrels' to 2000 
barrels' capacity), and in which there is a per- 
pendicular conduit from the top of the tank fo 
almost the very bottom so as fo permit the in- 
coming fiuids fo pass from the top of the set- 
tling tank to the bottom, so that such incoming 
fiuids do hot disturb stratification which takes 
place during the course of demulsification. The 
settling tank bas two out!ets, one being below 
the water level to drain off the water resulting 
ïrom demulsification or accompanying the emul- 
sion as free water, the other being an off ourlet 
at the top to permit the passage of dehydrated 
off to a second tank, being a storage tank, which 
holds pipeline or dehydrated off. If desired, the 
conduit or pipe which serres fo carry the fiuids 
ïrom the well to bhe settling tank may include a 
section oï pipe with baffles to serve as a mixer, 
fo insure thorough distribution of the demulsifier 
throughout the fiuids, or a heater ïor raising the 
temperature of the fiuids to some convenient 
tempelature, for instance, 120 ° fo 160 ° F., or both 
heater and mixer. 
Demulsification procedure is started by sim- 
ply setting the pump so as to feed a comparatively 
large ratio of demulsifier, for instance, 1:5,000. 
As soon as a complete "break" or satisfactory de- 60 
mulsification is obtained, the pump is regulated 
until experience shows that the amount of de- 
mtùsifier being added is just sufficient to produce 
clean or dehydrated off. The amount being fed 
at such stage is usually 1:10,000, 1:15,000, 65 
1:20,000, or the like. 
In many instances the products herein specified 
as demulsifiers can be converfiently used without 
dilution. Itowever, as previously noted, they may 
be diluted as desired with any suitable solvent. 70 
For instance, by mixing 75 parts by weight oï 
such derivative, for example, the product oï Ex- 
ample 4b with 15 parts by weight of xylene and 
10 parts by weight of isopropyl alcohol, an ex- 
cellent demulsifier is obtained. Selection of tàae 75 
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solvent will vary, depending upon the solubility 
characteristics of the product, and of course wfll 
be dictated in part by economic considerations, 
i. e., cost. 
5 As noted above, the products herein described 
may be used no.t only in dfluted ïorm, but also 
may be used admixed with some other chemical 
demulsifier. 
Having thus described my invention, what I 
l0 claire as new and desire to secure by Letters 
Patent, is: 
1. A process for breaking petroleum emuslions 
of the water-in-oil type characterized by: sub- 
jecting the emulsion to the action of a demul- 
15 sifier including hydrophile synthetic products; 
said hydrophile synthetic products being char- 
acterized by the ïollowing formula: 

in which 

0 H 0 
'o(cmo.--I(o 
03Na 

0 0 

is the divalent radical of an unsaturated dicar- 
boxy acid selected from the class consisting of 
maleic acid, ïumaric acid, and citÆaconic acid, 
30 and n is a whole number varying from 12 to 80; 
1' is a hydrocarbon radical having less than 8 
carbon atoms; and with the ïurther proviso that 
the corresponding polypropylene glycol ether of 
the formula I'O(C3H60)H be water-insoluble 
35 and kerosene-soluble. 
2. The process of claire 1 wherein the dicar- 
boxy acid is malëic acid. 
3. The process of claire 1 wherein the dicar- 
boxy acid is maleic acid and the value of  cor- 
40 responds to a polypropylene glycol of approx- 
imately 700 molecular weight. 
4. The process of claire 1 wherein the dicar- 
boxy acid is ma!eic acid and the value of  cor- 
responds fo a polypropylene glycol of approx 
45 imately 1000 molecular weight. 
5. The process of claire 1 wherein the dicarboxy 
acid is maleic acid and the value of n corresponds 
to a polypropylene glycol of approximately 1500 
molecular weight. 
50 6. The process of claire 1 wherein the dicarboxy 
acid is maleic acid and the value of  corresponds 
fo a polYpropylene glycol of approximately 2000 
molecular weight. 
7. Ttie process of claire 1 wherein the dicarboxy 
55 acid is maleic acid and the value of n corresponds 
to a polypropylene glycol of approximately 2500 
molecular weight. 
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